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their concentration, whereas the C02 effect depends logarithmically
on the concentration.

The implication of the prospective increases in trace gases is that
climatic changes of the character expected for elevated C02 concen-
trations may be encountered sooner than if CO2 were the only cause of
change, or, alternatively, that estimates solely of a C02 effect may
be conservative.

At present little or nothing can be estimated about changes in
extreme conditions that might accompany changes in mean climatic
conditions and more generally about the weather of future climate. We
do not know, for example, whether the climate will show more or less
year-to-year variability under generally warmer planetary conditions.
Variability of climate is one of its most important features. Food
production, human settlements, and numerous aspects of the environment
are strongly influenced by occasional extreme episodes. An area of
particular interest is that of severe storms. The frequency, severity,
and track of hurricanes and other severe storms are likely to be
affected by C02-induced climatic changes, such as warming of ocean
waters. Neither our current knowledge of storm genesis nor the current
capabilities of climate models are great enough to allow convincing
linkages at this time.

Besides numerical modeling approaches, past climates and recent
climate fluctuations have been studied empirically to discern possible
regional patterns of climatic variation associated with elevated C02
levels or warmer mean temperatures. These studies can be useful in
exploring the sensitivity of climate to various factors, in evaluating
how well climate models perform, and in exploring the kinds of regional
patterns of change that are possible. However, the search for a his-
torical analogue to C02-induced climatic change is hampered by
inadequacies in data and by the absence of close parallels of cause and
effect. Maps of a warmer earth derived from analogue approaches should
not be viewed as predictions of regional effects of CO2-induced
changes.

1.2.4 Detection of CO^-Induced Changes

Given the historic increase in atmospheric C02 and the results of
climate models concerning the effects of increasing C02, it is
appropriate to ask whether climatic records tend to confirm model
estimates. Weller et al. examine this question at length in Chapter 5
of this report. Observational verification of model-based predictions
is also important in calibrating climate models so that we can attach
more confidence to their predictions of future changes.

The most clearly defined change expected from increasing atmospheric
C02 is a large-scale warming of the Earth's surface and lower atmo-
sphere. Thus, a number of investigators have examined trends in
globally or hemispherically averaged surface temperature for evidence
of C02-induced changes. Although differing in detail because of
varying data sources and analysis methods, the records of large-scale
average temperatures reconstructed by a number of investigators are in